In this work, authors review the current state of research in chalcogenide thin films in order to study the use of films for the fabrication of cost-effective solar cells. As far as we know, various techniques have been employed to prepare thin films such as electro deposition, chemical bath deposition, flash evaporation, spray pyrolysis, successive ionic layer adsorption and reaction and so on. The obtained films showed that the band gap values are ranged from one to two eV which match to solar spectrum.
Introduction
The productions of various thin films have been studied for many years. This is due to the properties of these materials are suitable for application in solar cell, corrosion resistant coating, microelectronics, optics, magnetic, laser devices and gas sensor devices. Currently, the most used deposition methods to prepare these films are chemical bath deposition [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] , electro deposition [16] [17] [18] [19] [20] [21] [22] [23] , flash evaporation [24] [25] [26] [27] [28] , spray pyrolysis [29] [30] [31] , successive ionic layer adsorption and reaction, magnetron sputtering [35] [36] [37] , Metal organic chemical vapor deposition 38, 39 . Keep in mind that all these deposition methods have advantages and disadvantages depending on the type of application intended for the films.
Nowadays, much effort has been made by many researchers to investigate the properties of thin films under various deposition conditions. Researchers work hard to control the size, morphology and crystallinity of the films in order to produce high quality thin films. In this review paper, we have focused only on two favorable properties which are used in solar cell such as band gap and power conversion efficiencies.
Results and Discussion
In last decades, the study of thin films has increased intensively because of the raw material can be obtained easily, cheaper and abundant. Generally, there are various thin films are considered as potential candidates for absorber materials of solar cells. It is because of band gap energy range of 1.0 to 2.0 eV (Table 1) , high absorption coefficient and successfully produce uniform layer so that they can efficiently absorb light on almost any surface.
At present, most of the authors have reported the preparation and optimization of the thin films by using various physical and chemical deposition methods. Generally, thin films have been grown on the substrates from aqueous solutions. Following that, the obtained films were characterized using AFM, XRD, SEM, UV-Visible spectrophotometer, EDAX in terms of study the morphology, composition, structure, optical and electrical conductivity. Authors claimed that they can produce good quality There are only a few reports of solar cell efficacy. Table  2 lists the original work that describe various thin films were prepared using different deposition methods for the accuracy measurement of solar cell efficiencies.
As shown in Table 2 , the power conversion efficiencies for the various types of thin films are below 7%. We understand that the variable values are due to the several reasons such as deposition methods, the nature of precursors, growth conditions and deposition parameters. For example, the films grown at lower bath temperature may provide good conversion efficiencies if the post deposition treatment. Because of improve crystallinity of sample after surface treatment. In addition, these films seem to provide benefit for the compactness of the absorber layer, which would be preferentially for the smaller film thicknesses by avoiding pin holes.
Conclusion
This review article pointed out those thin films could be used as lows-cost solar cells. Currently, several binary, ternary and quaternary thin films are studied for their potential for solar cell applications. The performance of thin films solar cells depend on the morphology, band gap and structure of films. In future works, more research activities should focus to how to improve the power conversion efficiency in chalcogenide thin films solar cells. 
